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ABSTRACT 

 

Bricks are the primary building material for house construction, but the growing demand for 

conventional bricks has raised concerns regarding sustainability, resource depletion, and 

environmental impact. The rapid expansion of the construction industry has prompted engineers 

to explore alternative materials that enhance durability and efficiency while reducing reliance on 

traditional brick production methods. This study focuses on the experimental investigation of 

using marble waste as a partial replacement for coarse aggregate and sugarcane bagasse ash 

(SCBA) as a substitute for cement in the production of concrete bricks. By integrating these 

industrial by-products, this research aims to develop cost-effective and eco-friendly building 

materials that align with sustainable construction practices. For this study, M15-grade concrete 

was used to manufacture bricks, with marble waste replacing coarse aggregate at varying levels 

of 10%, 20%, 30%, 40%, and 50%, while cement was partially replaced with SCBA at a constant 

rate of 10%. Brick specimens of dimensions 190mm × 90mm × 90mm were cast and subjected to 

various tests to assess their mechanical and durability properties. These included shape and size 

evaluation, compressive strength test, water absorption test, fire resistance test, soundness test, 

drop test, efflorescence test, color assessment, and structural integrity analysis. The experimental 

results demonstrate that incorporating marble waste and SCBA into concrete bricks significantly 

improves their mechanical properties and environmental benefits. The compressive strength of 

the bricks increased up to an optimal replacement percentage before a slight decline was 

observed at higher levels of marble waste substitution. Water absorption remained within 

acceptable limits, indicating good density and durability. The fire ignition and soundness tests 

showed that the modified bricks offered enhanced thermal resistance and acoustic insulation 

compared to traditional bricks. Additionally, drop and efflorescence tests confirmed that the 

alternative bricks exhibited strong weather resistance and structural stability, making them 

suitable for construction applications. Using marble waste and SCBA in concrete brick 

production not only reduces the dependence on natural raw materials but also mitigates waste 

disposal issues associated with industrial by-products. 

Keywords: M10 grade of concrete, Sugar cane bagasse, marble waste, Shape and size test, 

Compression test, water absorption test, fire ignition, Soundness test, Drop test, Efflorescence 

test, Color test, Structure test. 
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1. INTRODUCTION 

 

1.1 General 

Shelter is a basic human need and owing a house becomes a life long struggle as majority of 

Indians find housing costs prohibitively expensive. This problem becomes even more acute when 

considering the low income families who accounts for about 60-70% of Indian population. This 

brings out the need to reduce the cost of the housing and make it affordable for the booming 

population. Burnt clay bricks are being used extensively and the most important building 

material is the construction industry. In India the building industry consumes about 20000 

million bricks and 27% of the total natural energy consumption for their production. The higher 

water absorption, high efflorescence, etc. which have forced engineers to look for better 

materials capable of reducing the cost of construction. In this contest search for an alternative 

building material to clay bricks, various government agencies and research institutions have 

repeatedly recommended the use of waste materials such as Fly Ash, Red Soil, Quarry Dust, 

marble waste, scba, ggbs etc, as an alternative building materials in making bricks, blocks and 

tiles etc. Logically the unlimited use of clay is harmful to the society, as all the conventional clay 

bricks depend on good quality clay available from agriculture fields. Presuming a weight of 2kg 

per brick, the total clay is taken out from agriculture lands per year for such brick works out to 

over 300 million tonnes.  

 

1.2 SCBA 

Now a days, Agricultural and industrial by-products are used in concrete production as cement 

replacement materials or as admixtures to enhance both fresh and hardened properties of 

concrete as well as to save the environment from the negative effects caused by their disposal. 

Industrial wastes, such as blast furnace slag, fly ash and silica fume are being used as 

supplementary cement replacement materials. Currently, there has been an attempt to utilize the 

large amount of bagasse ash, the residue from an in-line sugar industry and the bagasse-biomass 

fuel in electric generation industry. When this waste is burned under controlled conditions, it also 

gives ash having amorphous silica, which has pozzolanic properties. A few studies have been 

carried out on the ashes obtained directly from the industries to study pozzolanic activity and 

their suitability as binders, partially replacing cement. Therefore, it is possible to use sugarcane 

bagasse ash (SCBA) as cement replacement material to improve quality and reduce the cost of 

construction materials such as mortar, concrete pavers, concrete roof tiles and soil cement 

interlocking block.  

2. LITERATURE SURVEY 

In the study conducted by A.D.V.S. Siva Kumar, K.V.G.D. Balaji, T. Santhosh Kumar, 

Assistant Professors of Civil Engineering in GITAM University, Andhra Pradesh in 2014, 

bagasse ash is used as partial replacement of cement because it is one of the by product which 
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can be used as mineral admixture due to its high content in silica (SiO2), it is also a waste 

product produced from Sugar manufacturing industry. In this study, sugarcane Bagasse ash is  

partially replaced in the ratio of 0%, 5%,10%,15% and 25% by weight of cement in concrete and 

exposed to different elevated temperature (i.e. 2000, 4000, 6000, 8000 )C for 1 hour and 

immediately cooled with water. The result shows that the strength of concrete specimens 

increased at 2000C than room temperature for all percentage of replacement of cement with 

SCBA. 

 

Experimental study on compressive strength of concrete by partially replacement of cement with 

sugar cane bagasse ash was conducted by Jayminkumar A. Patel and Dr. D. B. Raijiwala in 

the year 2015. Present study is to investigate impact of sugar cane bagasse ash in concrete. In 

this experimental work sugar cane bagasse ash which is taken from Maroli sugar mill, Navsari, 

Gujarat, is partially replace with cement at 0%, 5%, 10%, 15% and 20% by weight in concrete. 

The grade of concrete is M 25 and w/c ratio is 0.49 taken as a reference. 150x150x150 mm cubes 

are casted and tested for 7, 14, 28 and 56 days. Compressive strength result shows that up to 10% 

replacement of sugar cane bagasse ash in concrete gives comparable result with normal concrete 

without any admixture, but 5% replacement give maximum compressive strength. Also the 

amount of sugar cane bagasse ash increase, workability of concrete increases. 

 

Muni Vishwakarma, R.K. Grover, Student M.E. Structural Engineering, Associate Professor, 

Civil Engineering Department, Jabalpur Engineering College, Jabalpur conducted study on the 

strength and cost analysis of concrete with Sugarcane Bagasse ash in the year 2015. The present 

work focuses on ash for partial cement replacement obtained from agricultural wastes, either by 

incineration in the laboratory or directly from industries where the waste has been incinerated for 

energy production. The Sugarcane Bagasse ash mixture provides strength equal to the nominal 

strength of the concrete and reduces the cost at a large scale. This paper is summarizes the 

experimental studies on strength of cement mortar with partial replacement of Ordinary Portland 

cement by Sugarcane Bagasse Ash (SBCA). Cement mortar paste were prepared with various 

percent of SCBA as partial replacement of OPC in range 5%, to 20 % by weight of cement. 

The compressive strength test was carried out as per relevant Indian standard codes. The test 

results show that replacement of cement to the extent of approximately 10% by weight of cement 

was found to give the optimum results for the 28 days strength. 

 

Kore Sudarshan Dattatraya (2016) In this work, the impact of marble waste as a partial 

replacement for conventional coarse aggregate on the properties of concrete mixes such as 

workability, compressive strength, permeability, abrasion, etc. was evaluated. Coarse aggregate 

(75% by weight) was replaced by aggregate obtained from marble mining waste. The test results 

revealed that the compressive strength was comparable to that of control concrete. Other 
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properties such as workability of concrete increased, water absorption reduced by 17%, and 

resistance to abrasion were marginally increased by 2% as compared to that of control concrete.  

Jay P. Chotaliya et al. (2015) The objective of this study is to provide a more scientific evidence 

to support the reuse of accumulated marbles waste in India by investigating into the following 

hardened properties of concrete with waste marble chips - compressive strength, split tensile 

strength and flexure strength. These properties were studied by casting cube specimens, 

cylindrical specimens and beam specimens. Waste marble chips are fully replaced with natural 

coarse aggregate. The water cement ratio used was 0.45% by weight. 

Marble waste has been tested as a possible replacement of fine aggregate for the production of 

concrete mixes having w/c ratio in the range 0.4–0.6. Most of the studies have used calcite based 

marble waste for their studies. As in the case of replacing coarse aggregate by marble waste, 

Hanifi Binici here too was the pioneer in carrying out the research in this domain.  

Binici, Kaplan and Yilmaz (2007) used marble waste finer than 1 mm to replace sand of the 

same size, in proportions of 5%, 10% and15%. They stated that with inclusion of marble waste, 

com-pressive strength of the concrete mixes improved by 24% at15% substitution level. After 

exposure to a 7% sulphate solu-tion the compressive strength of the same mix reduced by 

only15% when compared to control concrete which lost 58% of original compressive strength. 

This mix had the best resistance to abrasive wear and water penetration also. These improve-

ments were credited to marble wastes’ porefilling ability but at the expense of reduced 

workability. Hence a superplasticizer had to be used to compensate this loss. 

Ural, Karakurt and Cömert (2014) repeated the above exer-cise, but with the use of pozzolana-

based cement as the binder and without any superplasticizer. They could achieve equiva-lent 

performance to that of control concrete at 10% sub stitu-tion despite a marginal increase in water 

content to achieve necessary workability.  

Kırgız(2016a) also reiterated the same claims when he replaced sand by marble waste finer 

than0.075 mm. He could achieve maximum compressive strength (higher by 8% when compared 

to control concrete) at 20%replacement level. Additionally he evaluated flexural strength, 

Schmidt surface hardness and resonant frequency which were very much in line with the 

variation in compressive strength. These improvements however were largely insignificant. 

Demirel (2010) used dolomitic marble slurry of size smaller than 0.25 mm to replace sand of the 

same size. Concrete properties like compressive strength, modulus of elasticity, unit  weight  and  

ultrasonic  pulse  velocity  (UPV)  were enhanced because of reduced porosity. Most significant 

varia-tion was noticed for the change in modulus of elasticity was which about 24%, whereas for 

the remaining parameters the increase was limited to only 10%. 
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3. PROPOSED SYSTEM 

3.1 Aim 

The aim of study is to evaluate the performance and suitability of replacement of marble waste 

with coarse aggregate and cement with SCBA in concrete bricks manufacturing. 

 

3.2 Objective 

The objectives of experimental study are:  

• Study on strength characteristics of M15 grade concrete bricks with replacement of 10% 

cement by SCBA and replacement of 10%, 20%, 30%, 40% and 50% coarse aggregate by 

marble waste. 

• To determine the Shape and size test, Compression test, water absorption test, fire 

ignition, Soundness test, Drop test, Efflorescence test, Color test and Structure test for 

concrete SCBA- MW bricks. 

 

3.3 Methodology 

The present study requires preliminary investigations in a systematic manner  

• Selection of type of grade of mix, mix design by an appropriate method, trial mixes, final 

mix proportions.  

• Estimating total quantity of concrete required for the whole project work.  

• Estimating quantity of cement, SCBA, fine aggregate, coarse aggregate, marble waste 

required for the project work.  

• Preparing the concrete bricks with partial replacement of cement by SCBA, coarse 

aggregates by marble waste and fine aggregates, water-cement ratio kept constants 

• Prepared bricks cure for 7days by spinkling of water daily 2times. 

 

3.4 Materials Used 

For the preparation of concrete bricks we are used Cement, SCBA, Coarse aggregates, Fine 

aggregates, Marble waste, and water. 

 

4. RESULTS AND DISCUSSIONS 

As per experimental programme results for different experiments were obtained. They are 

Shown in table format or graph, which is to be presented in this chapter. 

4.1 Brick Test Results 

4.1.1 Compression Test 

Table 4.1 Compression test results 
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SCBA % - MW % Compression(N/mm2) 

0 – 0 6.5 

10 – 0 8 

10 – 10 8.7 

10 – 20 9.2 

10 – 30 10.4 

10 – 40 10 

10 - 50 8.7 

 

 

Fig 4.1 Compressive strength test results graph 

 

4.1.2 Efflorescence test 

No efflorescence visible on all bricks. 

 

4.1.3 Shape and Size Test 

For all brick is rectangular shape and size 19 cm x 9 cm x 9 cm. 

 

4.1.4 Fire Resistance Test 

0

2

4

6

8

10

12

0 – 0 10 –
0

10 –
10

10 –
20

10 –
30

10 –
40

10 -

050

C
o

m
p

re
ss

iv
e 

st
re

n
g

th
  

(N
/m

m
2

)

scba% - mw%

Compression 



 

Volume 12 Issue 08 Aug 2023                                      ISSN 2456 – 5083  Page 704 

 

Concrete bricks, presence of sand impart insulation. There is no change in the structural 

properties of bricks up to 180℃ above which visible cracks are seen and the bricks deteriorate 

with increase in temperature. 

4.1.5 Water Resistance Test 

Table 4.2 Water Resistance Test results 

SCBA % - MW % Water Resistance (%) 

0 – 0 2.1 

10 – 0 2.0 

10 – 10 1.8 

10 – 20 1.78 

10 – 30 1.7 

10 – 40 1.68 

10 - 50 1.63 

 

 

 

Fig 4.2 Water absorption test results graph 

4.1.6 Color Test 

All bricks having the uniform color for entire structure. 

4.1.7 Soundness test 

For all the bricks ringing sound produced and bricks were not breaked. Then the bricks are good 

quality bricks. 

4.1.8 Drop test 
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For all the bricks did not breaked while performed drop test, then the bricks are good quality 

bricks. 

 

4.1.9 Structure of Bricks 

There are no flaws, cracks or holes present on that broken face then that is a good quality bricks. 

4.1.10 Hardness test 

Little bit scratch visible on all bricks except concrete bricks. 

 

5. CONCLUSIONS 

 

The aggregates are vital elements in concrete Bricks. The usage of enormous quantities of 

aggregates results in destruction of hills causing geological and environmental imbalance. 

The environmental impacts of extracting river sand and crushed stone aggregates become a 

source of increasing concern in most parts of the Country. Pollution hazards, noise, dust, 

blasting vibrations, loss of forests and spoiling of natural environment are the bad impacts 

caused due to extraction of aggregates. Landslides of weak and steep hill slopes are induced 

due to unplanned exploitation of rocks.  Considering the depletion of natural sources and the 

effect on environment, the disposal problems involved in disposing SCBA. Marble waste 

shows good mechanical properties (Impact value 13%) as seen in the above investigation, a 

particular attention may be focused on the usage of SCBA, Marble waste aggregates in 

concrete. 

Trying to replace aggregate by marble waste partially to make concrete structure more 

economic along with good strength criteria. This can be useful for construction of low cost 

housing society. Solves problems of disposal of marble waste. 
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